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(57) ABSTRACT 

A system for designing CAD assemblies and products over 
a network. The system includes a CAD system, and a design 
system, The design system includes an administration CAD 
adapter, an administration system, a scripting engine, a 
database, and a server CAD adapter. The administration 
CAD adapter communicates information between the 
administration system and the CAD system. The adminis- 
tration system is adapted to define relationships between 
separate CAD objects and Web objects. The scripting engine 
generates the assembly instructions and a product configu- 
ration form from the defined relationships. A chent connects 
to the design system through a network and a server that is 
connected lo the design system or is directly connected to 
the design system. The chent receives the product configu- 
ration form, and a designer uses the form to generate a CAD 
product design. The product design form is structured so diat 
fields on the form are automatically modified in response to 
entries on the form or other entries connected to the form. 
Once the completed form is submitted, the server CAD 
adapter generates assembly instructions, which are executed 
by the CAD system to generate the completed product 
design based on inputs from the product configuration form. 
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PRODUCT DESIGN SYSTEM AND METHOD 

cross-reference 

[0001] This application is a continuation of pending U.S. 
application Sen No. 09/596,461, filed Jun. 19, 2000, disclo- 
sure of which is incoqrarated herein. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to product design 
systems, and more specifically, but not exclusively, relates to 
a product design system that allows for product design over 
a network. 

[0003] Computer Aided Design (CAD) systems are used 
in a wide variety of areas such as engineering product 
design, and development. Although CAD and Computer 
Aided Manufacturing (CAM) systems have reduced the 
amount of work required in product development and manu- 
facturing, CAD/CAM systems, due to their complexity and 
cost, have created obstacles to rapid product development 
within companies. CAD/CAM systems in most companies 
are only used in isolated engineering/drafting departments. 
Even simple product designs require the assistance of the 
engineering/drafting department, because only the draftsper- 
sons and engineers within the department have the expertise 
to operate the complex CAD/CAM systems. The resources 
of an engineering/drafting department can be limited, and 
this in turn limits access to the CAD/CAM systems. This 
limited access can create a bottleneck in the product devel- 
opment cycle. Further adding complication to the design 
process is the increased popularity of the internet. The 
internet has increased the pressure on organizations to 
reduce product development time. Further, the internet has 
increased the demand for personalized product designs. 

[0004] Thus, needs remain for further contributions in this 
area of technology. 

SUMMARY OF THE INVENTION 

[0005] One form of the present invention includes a 
method of designing products. The method includes oper- 
ating an administration system separate from an associated 
computer aided design system. The administration system is 
configured to facilitate creation of relationships between 
object properties for a number of different object design 
components from within and external to the computer aided 
design system. The administration system has an output 
device. The method further includes receiving a first input 
corresponding to a selection of a first object design, retriev- 
ing the object properties and values of the object properties 
for the first object design from the computer aided design 
system, and displaying the first object design on the output 
device. The method further includes receiving a second 
input corresponding to a selection of a second object design 
for interaction with the first object design, retrieving the 
object properties and values of the object properties for the 
second object design from the computer aided design sys- 
tem, and displaying the second object design on the output 
device. The method further includes receiving a third input 
corresponding to a selection of at least one of the values 
associated with one of the object designs, and displaying on 
the output device the combination of the first and second 
object designs in accordance with the selected value. 



[0006] Another form of the present invention includes an 
apparatus for network facilitated designs using a computer 
aided design system. The apparatus includes a computer 
aided design system independent interface coupled to the 
computer aided design system. The apparaUis further 
includes an administration interface for selecting multiple 
drawings and associated properties from the computer aided 
design system through the independent interface in response 
to selections by a user over the network and for responding 
to user inputs received over the network to select properties 
of the objects represented by the drawings to achieve 
compatibility between multiple objects, so that the objects 
will correspond to related objects which cooperatively work 
together. 

[0007] Further objects, features, advantages, and aspects 
of the present invention shall become apparent from the 
detailed drawings and descriptions contained herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is a diagrammatic view of a design system 
incorporating one form of applicant's invention. 

[0009] FIG. 2 shows a view of a CAD system display 
screen for the system of FIG. 1. 

[0010] FIG. 3 shows an administration interface display 

screen for the system of FIG. 1. 

[0011] FIG. 4 shows an administration interface display 
screen with multiple objects for the system of FIG. 1. 

[0012] FIG. 5 shows an administration interface display 
screen with linked objects for the system of FIG. 1. 

[0013] FIG . 6 shows an object properties display screen of 

a CAD object for the system of FIG. 1. 

[0014] FIG, 7 shows an object properties display screen of 
a web object for the system of FIG. 1. 

[0015] FIG. 8 shows a link definition display screen for 
two web objects for the system of FIG. 1. 

[0016] FIG. 9 shows a fiist link definition display screen 
for a web object and a CAD object for the system of FIG. 
1. 

[0017] FIG. 10 shows a link definition display screen for 
two CAD objects for the system of FIG. 1. 

[0018] FIG. 11 shows a second link definition display 
screen for a web object and a CAD object for the system of 
FIG. 1. 

[0019] FIG. 12 shows an administration interface display 
screen of an unmodified CAD object for the system of FIG. 
1. 

[0020] FIG. 13 shows an administration interface display 
screen of a modified CAD object from FIG. 12. 

[0021] FIG. 14 is a flow diagram illustrating one process 
for displaying modified CAD objects. 

[0022] FIG. 15 shows a client display screen for the 
system of FIG. 1. 

[0023] FIG. 16 shows a modified client display screen for 
the system of FIG. 1. 
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[0024] FIG. 17 is a flow diagram illustrating one process 
for modifying a client display screen. 

[0025] FIGS. 18-19 show a flow diagram illustrating one 
process for generating an assembled CAD object design. 

DESCRIPTION OF SELECTED EMBODIMENTS 

[0026] For the purposes of promoting an understanding of 
the principles of the invention, reference will now be made 
to the embodiment illustrated in the drawings and specific 
language will be used to describe the same. It will never- 
theless be understood that no limitation of the scope of the 
invention is thereby intended. Any alterations and further 
modifications in the described embodiments, and any further 
applications of the principles of the invention as described 
herein are contemplated as would Dormally occur to one 
skilled in the art to which the invention relates. One embodi- 
ment of the invention is shown in great detail, although it 
will be apparent to those skilled in the art that some of the 
features which are not relevant to the invention may not be 
shown for the sake of clarity. 

[0027] FIG, 1 depicLs design system 100 in a diagram- 
matic form. It is contemplated that the system 100 can be 
used internally within an organization (company) or can be 
externally accessed by customers within or external to a 
company network. For example, the system 100 can be used 
by customers over the internet for placing orders for prod- 
ucts designed by the customer. System 100 includes a CAD 
system 102. The CAD system 102 can be a single computer 
running a CAD program, multiple networked CAD termi- 
nals, multiple networked computers running multiple CAD 
programs, and/or other types of CAD systems generally 
known to those skilled in the art. The CAD system 102 can 
have an output 104. The output 104 can be a computer 
display, a printer, a plotter, a computer numerical control 
(CNC) machine, a computer data storage system, images or 
representations, and/or other types of output devices gener- 
ally known to those skilled in the art. CAD system is 
operatively connected to a design system 106. The design 
system 106 includes an administration CAD adapter 108, an 
administration system 110, a scripting engine 116, a data- 
base 118, and a CAD server adapter 120. These subsystems 
of can be programmed using JAVA, C++, Structured Query 
Language (SQL), Visual Basic, Tool Command Language 
Tool Kit (Tcl/Tk), any combination of these and/or other 
computer languages generally known to those skilled in the 
art. In one embodiment, Tcl/ll( is used due to its speed and 
ease of portability. 

[0028] The administration system 110 communicates with 
the CAD system 102 through the administration CAD 
adapter 108. The CAD adapter 108 translates the informa- 
tion transferred between both systems 102, 110. For 
example, the CAD adapter 108 can translate the part prop- 
erties of a part file (drawing) saved on the CAD system 102 
so that the part can be used on the administration system 110. 
If a different CAD system which uses a different CAD 
program is installed, the CAD adapter 108 can be replaced 
with another CAD adapter 108 that can communicate with 
the new CAD program. This universality of the CAD 
adapter 108 allows the design system 106 to be used across 
different CAD platforms. Further, it is contemplated that the 
CAD adapter 108 can be configured to communicate with 
multiple CAD platforms at the same time. In one form, the 



CAD adapter 108 only communicates with a single CAD 
system 102. The administration system 110 gives a design 
administrator the ability to create relationships between 
selected CAD objects (part drawings) from the CAD system 
102 and the ability to design a configuration (assembly 
instruction) tree for the creation design assemblies. The 
administration system 110 includes an output 112 for dis- 
playing information and an input 114 for receiving infor- 
mation from the administrator. The output 112 can include a 
computer monitor, a printer, and odier types of output 
devices generally known by those skilled in the art. The 
input 114 can include a computer keyboard, a mouse, and 
other types of input devices generally known by those 
skilled in the art. In one form, the input 114 is a mouse and 
a keyboard, and the output U2 is a computer monitor. 

[0029] After the administrator creates a desired product 
instmclion relationships for the objects, a file or data stream 

containing the configuration information is sent to the script- 
ing engine 116. The scripting engine 116 uses the configu- 
ration information to create two files. One file is a product 
configuration web page that is stored on the server 122. The 
product configuration web page (form) is displayed on the 
client 126 during the designing phase. The CAD object 
configuration form contains a list of questions that are used 
to configure a product design. The product configuration 
form can contain hypertext markup language (HTML), 
remote scripting objects, JAVA script, JAVA applets/appU- 
cations, and Active-X objects or routines, for examples. It is 
also contemplated that other client programs generally 
known by those skilled in the art can be used to display 
information to the client 126. The other file created by the 
scripting engine 116 is stored in the database 118. The 
database 118 can include a relational database such as 
ACCESS or SQL-Server (Microsoft Corporation, Redmond, 
Wash.). It Ls also contemplated that the information could be 
stored in other manners generally known to those skilled in 
the art besides using a relational database. The database 118 
contains all of the infonmation required for the assembly of 
CAD objects. Further, the database 118 includes the file 
location of the product configuration form created by script- 
ing engine 116. However, the database 118 does not have to 
store the CAD object properties. The CAD object properties 
can be centrally stored within the CAD system 102 or 
elsewhere on the network, and the database 118 can retrieve 
the CAD object properties from the CAD system 102 or 
elsewhere on the network. This structure keeps the infor- 
mation within the system 106 constantly up to date. The 
database 118 communicates with the CAD system 102 
through the server CAD adapter 120. It is contemplated that 
the server CAD adapter 120 can be integrated into the 
database 118. In one form, however, the server CAD adapter 
120 is not integrated into the database 118 so that the adapter 
120 can be easily replaced or modified for use with different 
CAD programs. It is also contemplated that the administra- 
tion CAD adapter 108 and the server CAD adapter 120 can 
be integrated into a single CAD adapter. The administration 
system 110 can retrieve configurations saved on the database 
118, In one embodiment, the CAD system 102 can also 
retrieve information directly from the database 118 or can 
indirectly retrieve information through the server CAD 
adapter 120. 

[0030] The server 122 can be a network server as gener- 
ally known by those skilled in the art. In one form, the server 
122 is a web server. The CAD system 102, design system 
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106, and server 122 can run on a single computer or on 
separate computers. In one form, the CAD system 102, 
design system 106, and server 122 run on separate comput- 
ers in order to optimize processing speed. Client 126 is 
operatively connected to computer network 124. The client 
126 can include a personal computer, a computer terminal, 
a personal digital assistant (PDA), and/or other types of 
devices generally known to those skilled in the art. The 
client 126 has software that allows the client to transmit and 
receive information from the network 124. The software on 
the client 126 can include a web browser and other types of 
client software generally known to those skilled in the art. In 
one embodiment, the client 126 is a personal computer that 
has a web browser. Web browsers are widely available and 
do not require the customer to load additional software in 
Older to obtain the benefits of the present invention. The 
network 124 can include the internet or other Wide Area 
Networks (WANs), a local area network (LAN), a propri- 
etary network such as provided by America OnLine, Inc., a 
combination of these, aod/or other types of networks gen- 
erally known to those skilled in the art. 

[0031] The server 122 has a default web page that is active 
v^dth respect to database 118. The default web page can be 
created by using common gateway interface (CGI) 
executables, active server pages (ASP), and in other man- 
ners generally known to those skilled in the art. Since the 
default web page is generated using the database 118, the 
default web page is always up to date. When the client 126 
accesses the server 122, the default web page is shown. The 
default web page can contain the name of the different 
product configurations along v^th links to respective product 
configuration forms. The product configuration form can 
also actively communicate with the database 118. When a 
field on the product configuration form is modified, the other 
fields on the form are changed to reflect the permitted design 
configurations. Once the designer completes product con- 
figuration form, the completed form is sent to the server 
CAD adapter 120. The server CAD adapter 120 retrieves the 
object configuration instructions from the database 118, and 
commimicates the requirements for the product design to the 
CAD system 102. Hie CAD system 102 in accordance with 
the instructions can generate CAD objects, object assem- 
blies or other deliverables that are generally known to those 
skilled in the art. The generated CAD product can be 
displayed as a drawing or a three-dimensional model on the 
display of the client 126. The generated CAD product can 
also be saved to a file, used to generate a part order, printed 
out, used by a CNC machine to create the assembly, and in 
other manners generally known to those skilled in the art. 

[0032] Examples of display screens according to the 
present invention will now be described below. The present 
invention is not intended to be limited to the screens 
described below and shown in the drawings. Other types of 
screens/interfaces generally known to those skilled in the art 
are also contemplated to be incorporated into the present 
invention. FIG. 2 shows a CAD system display screen 200 
that is used for the generation of a CAD object 202 (object 
design) in the CAD system. 'ITie term "CAD object" is not 
intended to be limiting and includes anything that can be 
generated by using a CAD program. It is contemplated that 
the present invention is only limited to CAD systems, but 
can also be used with other types of systems generally 
known by those skilled in the relevant art .such as material 
requirements planning (MRP) systems and application ser- 



vices/server development for internet or network applica- 
tions. The CAD object 202 can include properties such as 
height, length, width, surfaces, material compositions, tol- 
erances, parameters, and other properties generally known to 
those skilled in the art. Parameters can include alternate 
configurations of the CAD object. For example, a CAD 
object for a bolt can have a parameter such as bead type, 

[0033] FIG. 3 shows an administration interface 300 
displayed on the output 112 of the administration sy.stem 
110. The administrator using the administration system 110 
can load CAD objects 202 from the CAD system 102. The 
administration CAD adapter 108 retrieves the properties of 
the CAD object 202 from the files of the CAD system 102, 
and translates the properties to a standard format that can be 
used by the administration system 110. If the CAD system 
102 is operating, an icon showing the CAD object 202 can 
be generated based on the last saved property values of the 
object 202. If the system 102 is not operating, then a generic 
icon representing the CAD object 202 is generated in the 
administration interface 300. llie administration interface 
300 can also have a dynamic iconic representation of the 
CAD objects 202. The CAD object 202 can include a name 
304. As shown in FIG. 4, multiple CAD objects 202 can be 
displayed on the interface 300. In addition, web objects 402 
having names 404 can be created in the interface 300. The 
web objects 402 can be used to ask the designer questions 
about the design specifications. In addition web objects 402 
can be used to ask other questions such as the name of the 
designer, purchase order number, and other questions which 
are not directly related to the design process. Further, the 
web objects can be u.sed to give information to the designer. 

[0034] FIG. 5 shows a configured administrative interface 
300 that has links 502 between various objects 202, 402. The 
links 502 are used to create conditional relationship between 
a parent object 504 and a child object 506. Objects that are 
not hnked to another object are orphaned objects 508. 
Orphaned objects 508 can be used to display information or 
ask questions that are not directly related to the design 
process. Parent-child links 502 can be created between any 
combination of CAD objects 202 and web objects 402. The 
links 502 are used to structure the design process. For 
example, a link 502 can be used to set the condition that only 
certain diameter washers can be used with bolls having a 
particular diameter and that are made firom a particular 
material. 

[0035] Each object 202, 402 displayed in the administra- 
tion interface 300 has a set of properties. FIG. 6 shows a 
CAD object properties display screen 600 that shows the 
properties for a particular CAD object 202. The properties 
screen 600 can include an icon representing the CAD object 
202, the name 304, a unique object ID) number 602, an 
object properties area 604, check boxes 606, option numbers 
608, and descriptions 610. The unique object ID number 602 
is used to distinguish individual objects 202, 402 firom one 
another in the administration system 110. In one embodi- 
ment, the ID number 602 is not displayed on the screen 600. 
The object properties area 604 displays the various proper- 
ties of the CAD object 202 such as surfaces, axes, param- 
eters, and dimensions. The check boxes 606 are used for the 
selection of particular property options 608. It is contem- 
plated that other manners generally known to those skilled 
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in the art can be used to select the options 608. The 
description field 610 is used to^ describe a particular option 
608. 

[0036] FIG. 7 shows a web object properties display 
screen 700 that shows the properties for a particular web 
object 402. The web object properties display screen 700 
display is similar to the CAD object properties display 
screen 600. The screen 700 further includes a question/ 
information field 702. This field 702 is displayed on the 
product configuration form so thai the designer can be asked 
questions and given information. The options 608 in the 
property area include value fields 704. The value field 704 
is the value returned when the end user selects an option 608 
on the product configuration form when the question 702 is 
answered. For example, if the designer selects "Hex*' in 
response to the question "What type of head on boll?" the 
value "2" will be returned. A save button 706 is used to save 
the properties of the web object 402, and a clear button 708 
is used to clear the form 700. 

[0037] FIG. 8 shows a link definition display screen 800. 
The link screen 800 is used to create links 502 that set 
conditional relationships between objects 202, 402. In the 
Unk screen 800 of FIG. 8, a link 502 is defined between a 
parent 504 web object 402 and a child 506 web object 402. 
The link screen 800 has a link definition area 802 that 
includes a parent properties area 804 and a child properties 
area 806. The check boxes 606 are used to select the 
relationship of properties between the parent 504 and the 
child 506. For example, if the designer selects the "Pan" 
option 608 in response to the question "What type of head 
on bolt?" then the answer to "Boll_Diamelcr" question will 
only display the "2 mm" and the "10 mm" options. 

[0038] FIG. 9 shows the link screen 800 for a parent 504 
web object 402 and a child 506 CAD object 202. The link 
502 shown in FIG. 9 establishes the condition that if the 
answer to the "Bolt_Diameter" question is "5 mm" then only 
a bolt having the length of "5* can be used in the particular 
design. FIG. 10 shows the link screen 800 for a parent 504 
CAD object 202 and a child 506 CAD object 202. The fink 
502 defined in the screen 800 instructs the design system 106 
bow the objects 202 are assembled. The fink screen 800 
further includes assembly fields 1002 that include assembly 
instruction fields 1004. llie assembly instruction fields 1004 
define how the CAD objects 202 are assembled together or 
geometrically constrained together. For example, in the 
screen 800 shown in FIG. 10, the "Thread_Mate" surface of 
the "Nut" is mated to the "Thread Mate" surface of the 
"Bolt". The Unk screen 800 of FIGfll shows the link 502 
between a web object 402 and a CAD object 202 in which 
the answer to a question 702 for the web object 402 controls 
the parameters of the CAD object 202. Parameters can 
include properties such as part types, materials, costs, and 
other properties generally known to those skilled in the art. 

[0039] Another embodiment of the present invention is 
shown in FIGS. 12-13. As shown in FIG. 12, when a CAD 
object 202 is initially loaded into the administration system 
110, an unmodified object icon 1202, which corresponds to 
the last saved values for the object 202, is displayed on the 
administration interface screen 300. If the properties of the 
CAD object 202 are modified, the administration system 110 
can automatically command the CAD system 102 to gener- 
ate a modified object icon 1302. 



[0040] Referring now to FIG. 14, one process 1400 for 
generating the modified object icon 1302 with system 100 is 

shown. The administration system level 1402 corresponds to 
the administration system 110. The administration CAD 
adapter level 1404 corresponds to the administration CAD 
adapter 108, and the CAD system level 1406 corresponds to 
the CAD system 102. As discussed above, the systems 102, 
108, and HO can be formed over a single level or multiple 
combinations of levels. In stage 1408, the administration 
system level 1402 initially places a request for a CAD object 
202. The CAD adapter level 1404 processes the request in 
stage 1410 and submits the request to the CAD system level 
1406. In stage 1412, the CAD system level 1406 retrieves 
the properties of the request CAD object 202, generates the 
unmodified object icon 1202, and responds to the request in 
stage 1414. The CAD adapter level 1404 in stage 1416 
translates the properties and forwards the properties and the 
unmodified object icon 1202 to the administration system 
level. The administration system level 1402 in stage 1418 
displays the unmodified object icon 1302. Hie administrator 
modifies the properties of the CAD object in stage 1420, and 
the administration system level 1420 sends a new icon 
request along with the properties to the CAD adapter level 
1404. The CAD adapter level 1404 in stage 1422 instructs 
the CAD system level 1406 to generate a new modified icon 
1302. In stage 1424, the CAD system level 1406 receives the 
instructions and generates the modified icon 1302 (drawing), 
and the CAD system level 1406 in stage 1428 responds to 
the CAD adapter level 1404. The CAD adapter level 1404 in 
stage 1430 receives the modified icon 1302, and in stage 
1432, the administration system level 1402 displays the 
modified CAD object 1302. 

[0041] As discussed above with reference to FIG. 1, after 
all of the configuration links are defined between the objects 
202, 402, the administration system 110 sends a file or data 
stream containing the configuration information to the 
scripting engine 116. The configuration information can be 
structured in the form of relational database tables, a text 
file, and in other manners known to those skilled in the art. 
The scripting engine 116 generates two files from this 
information. The first file, which is stored on the server 122, 
corresponds to the product configuration form which is used 
by the designer during the design phase. The second file is 
stored in the database 118 and includes the complete assem- 
bly instructions and configuration information. It is contem- 
plated that singular file, multiple file or direct database 
access can also be used. 

[0042] When an end user first accesses the design system 
106, the default web page from server 122 will appear that 
lists the available product configuration designs and contains 
links to the respective product configuration forms. FIG. 15 
shows one example of a product configuration form 1500 
(independent interface). 'I1ie configuration form 1500 
includes questions 1502 and answer fields 1504. Each ques- 
tion 1502 corresponds to the question field 702 of a corre- 
sponding web object 402. Likewise, the options of the 
answer fields 1504 correspond to the description fields 610 
of the web object 402. The configuration form 1500 includes 
output type options 1506 in which the designer can select the 
desired output for a submitted design. The output type 
options 1506 can correspond to an orphaned object 508 
within the administration system 110. Further, the questions 
1502 can include additional questions not specifically 
related to the design process such as the name of the 
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customer, delivery constraiots, and other types of questions 
depending on the appUcation. The configuration form 1500 
can include a submit button 1508 for submitting the com- 
pleted form 1500 to the server 122. 

[0043] As discussed above, conditional links 502 can be 
created between web objects 402 that will control the 
available options 608 for a particular answer 1504. When 
one answer 1504 on the configuration form 1500 is modi- 
fied, the questions 1502 will change. For example, as shown 
in nCS. 15-16, answer 1604 is modified. This modification 
to the answer 1604 changes the remaining questions 1502 
and answers 1504. The configuration form 1500 provides a 
simple yet powerful interface for configuring designs. This 
form modification feature can be internally executed within 
the client 126 to improve speed. In another embodiment, the 
configuration form 1500 actively connects to the database 
118 to directly receive the required modifications to the form 
1500. 

[0044] Referring now to FIG. 17, one process 1700 for 
modifying the configuration form 1500 with system 100 is 
shown. The client level 1702 corresponds to client 126. 
Server level 1704 corresponds to the server 122, and the 
database level 1706 corresponds to the database 118. In 
stage 1708, the client level 1702 sends the server level 1704 
a request for a product configuration form 1500. The server 
level 1704 in stage 1710 processes the request and in stage 
1712 sends the requested form 1500. In stage 1714, the 
client level 1702 displays the form 1500. An answer field 
1504 in the form 1500 is changed and a request for a 
modified form is sent in stage 1716, In stage 1718, the server 
level 1704 automatically forwards the form to the database 
level 1706. In stage 1720, the form modification request is 
processed in the database level 1706, and the modified form 
is sent in stage 1722. The server level 1704 in stage 1724 
forwards the form modifications to the client level 1702. In 
stage 1726, the client level displays the form with the 
questions 1502 and answers 1504 modified in accordance 
with the linked object configuration conditions. 

[0045] When the product configuration form 1500 is sub- 
mitted by the end user, in this preferred embodiment, the 
server CAD adapter 120 instructs the CAD system 102 how 
to complete the product design and the CAD system 102 
generates the product design and the desired output. The 
output from the CAD system 102 can include a drawing of 
the product design, which is displayed on the client 126. 
Referring now to FIGS. 18-19, one process 1800 for gen- 
erating an assembled object with system 100 is shovm. In 
stage 1802, a completed product configuration form 1500 is 
submitted to the server 126. In stage 1804, a copy of this 
request can optionally be stored in the database 118 for later 
retrieval. The server CAD adapter 120 in stage 1806 pro- 
cesses the request, and in stage 1808 retrieves the stored 
product configuration information from the database 118. In 
stage 1810, the server CAD adapter 120 processes the 
information and commands the CAD system 102 to load the 
CAD objects 202 of the design into memory. Further, the 
CAD adapter sends the property values for the individual 
CAD objects. The CAD system 102 in stage 1812 loads the 
requested CAD objects 202 into memory and modifies their 
properties. It is also contemplated that the CAD system 102 
can be instructed to load and modify a single CAD object 
202. Stages 1814, 1816 and 1818 are optional. In stage 1814, 
the server CAD adapter 120 determines the assembly pro- 
cedure for the CAD objects 202 and determines the desired 
output firom the output type fields 1506 from the configu- 
ration form 1500. In stage 1816, the server CAD adapter 120 



sends assembly and output instructions to the CAD system 
102. The CAD system 102 in stage 1818 assembles the CAD 
objects 202, and in stage 1820 the output for the design is 
created. In one embodiment, the output includes sending a 
drawing of the design to the web browser of the client 126. 
It is contemplated that the system 100 can create (export) a 
wide variety of outputs including assembly files, assembly 
routine data, separate drawing views, drawing functions/ 
routines, reports, assembly documentation, bill of materials, 
CNC control codes, web pages, and/or other types of outputs 
generally known by those skilled in the art. It is also 
contemplated that the output can be directed to other sys- 
tems as inputs. 

[0046] While a specific embodiment of the present inven- 
tion has been shown and described in detail, the breadth and 
scope of the present invention should not be limited by the 
above-described exemplary embodiment, but should be 
defined only in accordance with the following claims and 
their equivalents. All changes and modifications that come 
within the spirit of the invention are desired to be protected. 

1. A method of modifying a product configuration form, 
the method comprising the steps of: 

receiving over a network a form modification request 
from a client computer; 

generating in a design system an updated product con- 
figuration form in which at least one question-answer 
field is modified in accordance with the form modifi- 
cation request and permitted design configurations; and 

sending the updated product configuration form over the 
network to the client computer. 

2. The method of claim 1, further comprising the steps of: 

displaying the product configuration form on the client 
computer; 

receiving an input corresponding to a modification to the 
product configuration form on the client computer; 

sending the form modification request to the design 
system over the network; 

receiving over the network the updated product configu- 
ration form from the design system; and 

displaying the updated product configuration form on the 
client computer. 

3. The method of claim 1, further comprising the steps of: 

receiving on the design system a product configuration 
request and a I least one output option from the client 

computer; and 

generating at least one output in accordance with the 
product configuration request and the at least one 

output option. 

4. The method of claim 3, wherein the step of generating 
the at least one output includes the steps of: 

retrieving product configuration information from a data- 
base; 

loading at least one computer aided design object into a 
computer aided design system; and 

modifying the at least one computer aided design object 
in accordance with the product configuration request 
and the product configuration information. 
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5. The method of claim 4, wherein the step of generating 
the al least one output further includes the steps of: 

generating assembly instructions from the product con- 
figuration request and the product configuration infor- 
mation; 

sending the assembly instructions to the computer aided 
design system; 

assembling the at least one computer aided design object 
in accordance with the assembly instructions; and 



outputting an assembled computer aided design object in 
accordance with the output option. 

6. The method of claim 5, wherein the step of outputting 
the assembled computer aided design object includes the 
step of displaying a view of the assembled computer aided 
design object on the client computer. 

7. The method of claim 1, wherein the network includes 
an internet. 

♦ ♦ * ♦ * 
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